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MOTTO
“There are gonna be people who hate no matter what you do. So might as well
spend your time and energy on the good”

“There is no one who has never faced difficulties. Being grateful or thankful is

one of the keys to happiness.”

“I'will no longer move at full speed. Instead, I will walk slowly, savoring each

bl

step of the journey at my own pace, following my own rhythm.’

”NoO matter what your situation is, don’t give up even if you feel like giving up.”

“I don’t blame anyone or any circumstances; I just think it’s something within
myself. But now I’ve come to accept how imperfect life is, and I try to find things

that can help me get as close as possible to the perfection | once imagined. ”

“To all of you who are fighting to make your dreams come true,
| want to say that you must believe in yourself and never let anyone bring you

down.”

- Mark Lee



ABSTRAK

Pemanfaatan Limbah Tandan Kosong Kelapa Sawit Sebagai Bahan Baku
Pembuatan Bioetanol Dengan Metode Hidrolisis Asam

(Putri Ramadani, 2025 : 56 Halaman, 9 Tabel, 31 Gambar)

Penelitian ini mengoptimalkan produksi bioetanol dari tandan kosong kelapa sawit
(TKKS) melalui hidrolisis asam sulfat (H2SO.) dan fermentasi. Tujuannya
menentukan pengaruh konsentrasi asam (0,5%, 1,5%, 2,5%) dan waktu hidrolisis
(50, 60, 70 menit) terhadap kadar glukosa dan etanol. Hasilnya diharapkan
meningkatkan efisiensi konversi limbah TKKS menjadi energi terbarukan,
mendukung keberlanjutan lingkungan dan ketahanan energi. Pretreatment alkali
(NaOH 0,6M, microwave 500W) Hidrolisis asam (H2SO4 0,5-2,5%, autoklaf 50-70
menit) Fermentasi (S. cerevisiae, 5 hari) Distilasi dan analisis data. Variabel bebas
menggunakan konsentrasi asam dan waktu hidrolisis Variabel tetap menggunakan
kadar glukosa dan etanol. Data dianalisis secara kuantitatif menggunakan
refraktometer brix dan refraktometer alkoholKadar glukosa tertinggi (6,8%)
diperoleh pada hidrolisis H2SO4 2,5% selama 70 menit, Kadar etanol optimal
mencapai 12% dengan kondisi yang sama, Kondisi terbaik: H.SO4 2,5% + 60 menit
(glukosa 6,2%, etanol 10%), Konsentrasi asam lebih berpengaruh daripada waktu
hidrolisis, Waktu lebih dari 60 menit berisiko menghasilkan senyawa inhibitor.
Temuan utama terdapat bahwa Hidrolisis asam efektif untuk konversi TKKS
menjadi bioetanol, dengan konsentrasi asam sebagai faktor paling berpengaruh.
Kesimpulannya Kadar gula tertinggi (6,8%) dan etanol (12%) dicapai dengan
H2S04 2,5% selama 70 menit Kombinasi optimalnya H.SO4 2,5% + 60 menit
(glukosa 6,2%, etanol 10%)

Kata Kunci: Bioetanol, TKKS, hidrolisis asam, H2SO., fermentasi,
Saccharomyces cerevisiae



ABSTRAK

Utilization of Empty Fruit Bunches of Oil Palm as Raw Material for Bioethanol
Production Using Acid Hydrolysis Method

(Putri Ramadani, 2025 : 56 Pages, 9 Table, 31 Images)

This study aims to optimize bioethanol production from oil palm empty fruit
bunches (EFB) through sulfuric acid (H:SO+) hydrolysis and fermentation. The
objective is to determine the effects of acid concentration (0.5%, 1.5%, 2.5%) and
hydrolysis time (50, 60, 70 minutes) on glucose and ethanol yields. The results are
expected to enhance the efficiency of EFB waste conversion into renewable energy,
supporting environmental sustainability and energy security. The process involved
alkali pretreatment (0.6 M NaOH, 500W microwave), acid hydrolysis (H2SO4+ 0.5—
2.5%, autoclaved for 50-70 minutes), fermentation (using Saccharomyces
cerevisiae for 5 days), followed by distillation and data analysis. The independent
variables were acid concentration and hydrolysis time, while glucose and ethanol
concentrations served as fixed variables. Data were analyzed quantitatively using
a Brix refractometer and an alcohol refractometer. The highest glucose
concentration (6.8%) was achieved at 2.5% H:SO: for 70 minutes. The optimal
ethanol concentration (12%) was also obtained under the same conditions.
However, the most effective combination was 2.5% H.SOs and 60 minutes,
producing 6.2% glucose and 10% ethanol. Acid concentration was found to have a
greater impact than hydrolysis time, and durations beyond 60 minutes risked
generating inhibitory compounds. The main finding indicates that acid hydrolysis
is effective for converting EFB into bioethanol, with acid concentration being the
most influential factor. In conclusion, the highest glucose (6.8%) and ethanol (12%)
levels were achieved at 2.5% H>SOs for 70 minutes, while the optimal condition
was 2.5% H>SOs for 60 minutes.

Keywords. Bioethanol, EFB, acid hydrolysis, H.SO., fermentation, Saccharomyces
cerevisiae
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